In this paper we show that the set of solutions of the Nicoletti or Floquet boundary value problems for hyperbolic differential equations is nonempty compact and convex. We apply the Browder᎐Godhe᎐Kirk fixed point theorem.
w x
In 7 Lasota and Olech presented optimal results concerning the uniqueness and existence of solutions of the Nicoletti boundary value problem for the first order ordinary differential equation. Similar results for the Floquet boundary value problem for the first order ordinary w x differential equation were obtained by Kasprzyk and Myjak 5 . Ž . In the paper we consider the problem u s u x, y, u, u , u , u with
x y x y x y the Nicoletti or Floquet type boundary value conditions which were w x introduced in 10 . We show that under some assumptions the set of all solutions of these problems is nonempty compact and convex in an appropriate space of continuous maps. To this end we apply the following w x well known result 3, 4, 6 .
Ž . THEOREM Browder᎐Godhe᎐Kirk . Let C be a nonempty closed con¨eẍ bounded subset of a Hilbert space and let h: C ª C be a nonexpansi¨e
Ž n . 5 5 By E we denote the space C ⌬, R with the supremum norm и .
Recall that a map f : ⌬ = R ª R is Caratheodory, when all itś sections
are continuous and all sections
are measurable in the Lebesgue sense.
is a nonempty closed con¨ex and bounded subset of the Hilbert space K K. Ž . Consequently, Fix h is a weakly compact subset of K K. Ž . Ž . nonexpansive. In fact, for u,¨g K K from 5 and 3 we get 
A solution of this problem is any absolutely continuous u: ⌬ ª R n , which satisfies the differential equation almost everywhere in ⌬ and the bound- ' ary conditions for all x, y g ⌬. Set s p r q ln and s 
Ž . Ž . If Caratheodory f satisfies 5 and 6 , then the set of all solutions of thé
Ž . Ž n . problem 7 is a nonempty compact and con¨ex subset of E s C ⌬, R .
2 Žw x n . Proof. Let K K be the Hilbert space L 0, p , R with the scalar
It is known see 2 that T F for i s 1, 2. Ž . Therefore, the set q S ( S Fix h of all solutions of 7 is a relatively 2 1 f compact subset of E. As S ( S : K K ª E is linear and continuous, this set 2 1 is also convex and weakly compact in E. Consequently, the set q Ž Ž ..
Ž . S ( S Fix h
of all solutions of 7 is a nonempty compact and convex Ž . : 0, p ª R such that s s t for j s 1, . . . , n consider the
A solution of this problem is any absolutely continuous u: ⌬ ª R n , which satisfies the differential equation almost everywhere in ⌬ and the bound-Ž . ary conditions for all x, y g ⌬. Set s 2 p r and s 2 p r . 
